Downregulation of proteins involved in the endoplasmic reticulum stress response and Nrf2-ARE signaling in lymphoblastoid cells of spinocerebellar ataxia type 17.
Spinocerebellar ataxia type 17 (SCA17) is caused by CAG repeat expansion in the TATA-box binding protein gene. Studies of several polyglutamine (polyQ) expansion diseases have suggested that the expanded polyQ proteins misfold and induce oxidative stress to contribute to cell death. Substantial deficits in peripheral tissues including lymphocytes have been shown and these peripheral abnormalities could also be found in neurons possessing polyQ disease proteins. In this study, we used a lymphoblastoid cell model to investigate the functional implication of SCA17 expanded alleles and assess the potential therapeutic strategies that may ameliorate the effects of expanded polyQ. Proteomics studies of patient/control pairs including two-dimensional (2-D) gel electrophoresis, mass spectrometry and immunoblotting were conducted. A total of 8 proteins with reduced expression changes greater than 1.3-fold were identified, including previously reported HSPA5 and HSPA8. Among 6 proteins further semi-quantified by immunoblotting and real-time PCR, the reduced expression of HYOU1, PDIA3, P4HB, NQO1 and HMOX1 was confirmed. Treatment with resveratrol and genipin up-regulated NQO1 and HMOX1 expression and reduced oxidative stress in patients' lymphoblastoid cells. The results illustrate downregulation of proteins involved in the endoplasmic reticulum stress response (HYOU1, HSPA5, PDIA3, and P4HB) and Nrf2-ARE signaling (NQO1 and HMOX1) in SCA17 lymphoblastoid cells. Compounds increasing anti-oxidative activity such as resveratrol and genipin may serve as a potential therapeutic strategy for SCA17.